Although lettuce mosaic virus (LMV) has been studied from many points of view, as summarized by Tomlinson (1970) , there has been no published record of the effects of this virus on the fine structure of its host's cells. Edwardson (1966) noted that LMV induced cytoplasmic inclusions in host cells but did not record any effects on organelles. This communication reports the effects of LMV on fine structure of mesophyll cells of C. quinoa.
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Materials and Methods
Glasshouse-grown seedlings of O. quinoa were mechanically inoculated on the three lower leaves with sap from lettuce (Lactuca 8ativa L.) seedlings infected with LMV. After 8-9 days the inocula.ted leaves developed yellow local lesions and 17 days after inoculation the younger leaves of the new growth had developed areas of yellow tissue (systemic symptoms). Uninoculated plants were grown under the same conditions as the inoculated plants, as controls.
Seventeen days after inoculation samples were taken from the centres of local lesions, from green tissue on the same leaves, from the centres of yellow systemically infected tissue, from the centres of green areas on systemically infected leaves, and from comparable leaves on the control plants.
Tissue pieces were fixed in 3% glutaraldehyde, post-fixed in 2% OS04, both in phosphate buffer. Samples were then stained for 1 hr in 2% uranyl acetate in water, dehydrated in a graded ethanol series, and embedded in Durcupan ACM. Sections were cut with glass knives, stained for 8-9 min in lead citrate (Reynolds 1963) , and examined in a Philips EM 300 electron microscope at 60 kV. Observations were made on three blocks from each tissue type.
Results
Inclusions.-Virus induced pinwheel-type inclusions similar to those described by Edwardson (1966) were present in the cytoplasm of cells from yellow tissue of both local lesions and systemically infected leaves (Figs. la, Ib) .
Chloroplasts.-Chloroplasts were abundant and lined the cell walls of mesophyll cells of green tissues (Fig. 2) . Cells from yellow tissue had fewer chloroplasts distributed around the cell wall. In later stages of infection the tonoplast broke down and during general disorganization of the cell the chloroplasts moved away from the cell wall ( Fig. 3) . Chloroplasts in cells from yellow tissue had fewer grana than those in green tissue (Table 1) . Some chloroplasts in yellow tissue had no normal grana ( Fig. 5; cf. Fig. 4 ). Mitochondria.-In cells from yellow tissue some mitochondria had very distinct, numerous cristae (Fig. 6 ) which sometimes became swollen to give the appearance of vesicles (Fig. 7) . In addition some mitochondria became greatly enlarged with abnormal cristae development (Fig. 8) . :j: Logarithmic transformations. Difference for significance at P < 0·05 = 0·1435.
Discussion
LMV is a member of the Potyvirus group (Harrison et al. 1971) . In a comparative study of inclusions induced by seven viruses of this group Edwardson (1966) noted that all induced pinwheel inclusions, but only two members, LMV and bea~ yellow mosaic virus (BYMV), induced open, rigid pinwheels.
. . Weintraub and Ragetli (1966) examined cells of Vicia faha L. infected with BYMV and found greatly enlarged mitochondria with abnormal development of cristae, similar to those described in this communication. This effect on mitochondria has not been recorded for any other members of the Potyvirus group.
A number of plant viruses have been shown to cause increased respiration in infected host cells (Weintraub, Ragetli, and Dwurazna 1964; Merrett and Bailey 1969) . The enlargement of mitochondria and development of cristae caused by infection with LMV and BYMV may be morphological expressions of an increased capacity for respiration. Weintraub and Ragetli (1966) concluded that the electron opacity of the mitochondrial matrix in cells infected with BYMV was most probably due to the action of phenolases on phenolic substrates.
The involvement of chloroplasts in virus replication has been studied using turnip yellow mosaic virus infected Ohinese cabbage leaves (Reid and Matthews 1966; Ohalcroft and Matthews 1966; Ushiyama and Matthews 1970) and it was concluded that changes in the structure of chloroplasts were a secondary effect of virus replication.
The effect of LMV on chloroplasts of infected cells of C. quinoa is suggested as confirmatory evidence that chloroplasts may be involved in some way in the replication of some plant viruses.
